Synthesis and accumulation of p34cdc2 and cyclin B in mouse oocytes during acquisition of competence to resume meiosis.
This study tests the hypothesis 033 that growing murine oocytes, which are incompetent to resume meiosis, are deficient in their content of p34cdc2 and/or cyclin B, the two subunits of maturation promoting factor (MPF). Accumulation of the two MPF components occurred in an asynchronous manner in growing oocytes. Cyclin B content reached maximal levels in oocytes that were not yet competent to undergo germinal vesicle breakdown (GVB), the first obvious morphological manifestation of the resumption of meiosis. Thus, the amount of cyclin B is not the limiting factor rendering these growing oocytes incompetent to undergo GVB. In contrast, synthesis and accumulation of p34cdc2 increased during the period of oocyte growth in vivo when they became competent to undergo GVB. A similar increase in the amount of p34cdc2 also occurred in cultured granulosa cell-free oocytes despite the lack of oocyte growth, but these cultured oocytes did not become GVB competent. Thus, the accumulation of p34cdc2 is probably necessary, but not sufficient, for mouse oocytes to become competent to undergo GVB. This accumulation occurs autonomously in oocytes independently of growth or of the participation of follicular somatic cells.